Empirical evidence from developed countries consistently shows that working wives remain responsible for most household duties. The aim of this paper is to study the unequal distribution of housework between working spouses in Spain. Housework time allocation is modelled through a bivariate negative binomial distribution, conditional on a set of observable characteristics, such as paid labor conditions, education or the presence of children at home. We find that the probability of egalitarian housework sharing between spouses is particularly small, being greater the probability of wives bearing most of the household duties. Furthermore, these estimates are used to carry out an similar-to-Oaxaca decomposition, between observable characteristics effects and "price" effects. Our results suggest that an important part of housework allocation depends more on gender-specific effects -such as the cultural context or historical view of gender housework division -rather than on spouses differences in their observable characteristics.
INTRODUCTION
There is a widespread belief, at least in developed countries, that the traditional division of gender has significantly changed in the last quarter of the twentieth century. The facts that support this belief are simple observations of the social development of these communities: the increasing participation of women in the labor market; the improvement in their human capital characteristics and occupational distribution; the sizable reduction of the gender wage-gap; the presence of women in every aspect of political activity; or the impact of non-discriminatory or positive discrimination policies on social attitudes to gender roles.
However, statistical evidence on housework time allocation between spouses appears to contradict this belief and suggests that there has been a little change in the strength of gender-based family roles during this period. Surveys related to housework allocation show that working wives do about two thirds of the total housework, i.e. 20-30 hours per week, while working husbands spend, on average, 6-14 hours per week. Despite these actual differences, many researchers have observed that over the last decades there has been a clear increase in husbands' housework share. Nevertheless, firstly, this increase is shown to be a consequence of the sizable reduction of housework among women and to a much lesser extent to the small increase in housework by men. Secondly, though husbands might be increasing their participation in housework, there exists gender-segregation in domestic tasks. Thus, "feminine" household tasks are usually the most physically demanding, i.e. laundry, ironing, cleaning, etc. In sum, these empirical findings emphasize that the ultimate responsibility for homemaking continues to rest with women (see, among others, Hartmann, Theoretical models offer a variety of explanations for intra-household time allocation. Becker (1981) was among the first economists to theorize about the division of labor within the household. From his point of view, a married couple allocates wife's and husband's time according to the differential of each spouse's productivity in the production of household commodities. Therefore, wives will be best suited to housework as a consequence of biology or gender-specific investment in human capital. An alternative theoretical explanation is given by bargaining models, which show that intra-household time allocation reflects power relations and strategic interactions between household members. In these models, market wages affect the bargaining power of spouses (McElroy and Hourney, 1981; Lundberg and Pollak, 1993; Mahoney, 1995) . In terms of traditional labor models, the wife's decision to work is taken conditional on the husband also working, i.e. the couple faces a two-stage decision process. As a consequence, a wife's labor market hours are a fully divisible good which adjusts depending on housework needs, implying leisure losses (see Widmalm, 1998 for references).
Despite the various theoretical attempts to explain intra-household decisions, empirical models do not show much evidence of the relevance of economic related variables on housework allocation of hours between husband and wife. Different specifications have been followed to characterize housework allocation between the spouses. A first alternative is to focus on the share of housework of one of the partners. However, as Hersch and Stratton (1994) pointed out, changes in the husband's share do not identify whether it results from a change in his housework time or from a change in his wife's time. A second alternative is to focus on the conditional means of wives' and husbands' housework times separately (Hersch and Stratton, 1994 and Van der Lippe and Siegers, 1994). Nevertheless, the lack of evidence on the relevance of economic related variables on spouses' housework allocation gives rise to the idea that an important part of the division of labor could still depend on gender-specific factors, e.g. gender-role attitudes (Juster and Stafford, 1991) .
In this paper, we follow a different empirical approach to characterize housework allocation between working spouses, by modelling husbands' and wives' housework time allocation in terms of a bivariate probability distribution. The advantages of this approach are, first, the possibility of characterizing every point of the housework allocation bivariate support, and not only spouses' conditional means. Second, the joint modeling of housework allocation by means of a bivariate count data process implicitly takes into account the interdependence of spouses' decisions, something that has been widely claimed in theoretical models.
In order to understand the impact of gender-specific factors on the observed housework time allocation, we perform estimations that are in the spirit of Oaxaca decomposition.
We distinguish two broad sources of gender difference in housework allocation: one due to differences in observable characteristics (education, age, labor market conditions, etc.) and the other related to the different weights assigned to these characteristics in the couple's decision-making process. We call these weights the domestic prices. The difference between wives' and husbands' prices quantifies the effect of gender-based roles in the home in terms of housework division.
According to our results, what mostly determines the asymmetric housework allocation between Spanish working spouses are the differences in husband's and wife's domestic prices.
This suggests that social or cultural factor prevail over labor market outcomes in the determination of housework allocation between Spanish spouses in our sample.
The paper is organized as follows. In section two, we discuss the sample selection and we briefly describe the data. In section three we present the estimation of the bivariate probability model and comment on the main results. Section four analyzes the gender effect on housework allocation. In section five, we conclude.
DATA DESCRIPTION
The data used in this paper was obtained from the 1991 Work Situation and Time Use The WSTUS offers information on several socio-demographic and economic characteristics as well as on the allocation of time between paid and unpaid work. The survey was carried out on the basis of personal interviews but, in the case of married or cohabiting workers, respondents were also asked about some questions related to their partners. Given that our purpose is to analyze couples' behaviour, we created a new sample composed by married or cohabiting respondents and their partners.
Our variable of interest is the number of daily hours spent in housework, which is obtained as the response to the question: "About how many hours do you (and your partner) spend on housework in an average day?" That is, respondents report housework times for themselves and their partners separately. The questions explicitly excludes child care time. Although the WSTUS includes a specific question on this time use, we do not consider it in our analysis. The reason is that we are interested in analyzing the allocation of time to domestic tasks on which, in principle, are not attractive to spend time.
In order to compare spouses in similar conditions, and to minimize reported housework time inconsistencies that may arise from the tendency of any task to fill the amount of time available, we restrict the analysis to couples in which both members are in the labor market (see Hersch and Stratton 1994 for a similar sample selection). The final subsample we use in our study contains 559 working couples that responded to all the survey questions that we have used in our analysis.
In Table 1 we provide means and standard deviations of housework time (in daily hours) for the couples in our sample. For the sake of comparison, we also include descriptive statistics corresponding to single-earner couples.
Insert Table 1 The results in this table suggest an important unbalanced situation against women. Overall, husbands average about 1.2 hours per day on housework, while wives average 4.5 hours per day. Although these differences persist when controlling by employment status, there is an important increase in husbands' hours of housework when moving from households where the husband is the only earner to those where both spouses are in the labor market.
These results are similar to those observed for other countries (Blau et al., 1998 , among others).
The gender disparity in housework time is even more severe if we distinguish between male housework times reported by husbands and male housework times reported by their wives.
In Figures 1a-1b we observe that husbands tend to over-report the number of hours they devote to domestic work. However, female housework times are not importantly affected by who -wife or husband -reports the information.
Insert Figures 1a-1b
This is an interesting aspect -repeatedly shown in literature -that reveals the way social patterns induce a gap between facts and appearance (Hersch and Stratton, 1996; Roe, 1996;
Alberdi, 1999). In line with this, Benin and Agostinelli (1988) report that among a sample of dual-earner couples they interviewed both men and women found a 50-50 split of the housework was ideal, though, on average, men's housework was far less that of women.
In order to correct for the effect of mis-reporting of housework time, the econometric model includes a dummy variable capturing whether the information was reported by the spouse and whether it was self-reported.
In Table 2 , we present the sample means and standard deviations of the main variables that could help to explain housework time allocation and which are included in the econometric specification. The selection of these variables was performed according to previous theoretical and empirical papers. We, additionally, present the mean of spouses' housework hours within those cells defined by discrete variables, as well as the sample correlation between housework times and those explanatory variables that are continuous.
Insert Table 2 Wage and time restrictions are of direct importance for the production of a home. Observe that, in our sample, the average female/male wage ratio is about 0.72, i.e. working wives earn, on average, 30% less than their husbands, which is consistent with 1991 official figures for the whole Spanish working population. According to theoretical models, market wage should affect intra-household time allocation process, either because it proxies the opportunity cost of housework or because it determines spouses' bargaining power in the home. Moreover, a higher income level relates to easier availability of market housework substitutes. In any case, we expect a negative effect of own wage on time devoted to housework, especially in the female case, due to the traditional role of Spanish women as secondary earners in the households.
Time restrictions are controlled for through the number of hours the individual spends on market labor per day. The negative relation between this variable and housework time is illustrated in Table 2 . Since the interaction between spouses is of primary interest in this study, spouse's wage and time spent on paid work are also included as explanatory variables in the model.
It is commonly accepted that schooling and age (through experience) raise marginal productivity in both market and non-market activities. In addition, education and age are clearly linked to our perception of gender roles. In this sense, it is expected that younger and more highly-educated couples would exhibit more egalitarian gender-role orientations at home and, consequently, a more egalitarian division of housework. On the contrary, conservative values that support traditional gender-role division are expected to arise among older people with lower education. In order to test differences in housework according to the educational attainments of spouses, we include dummy variables for the level of spouses'
schooling. The descriptive analysis displayed in Table 2 shows that women with higher educational levels devote less time to housework than those with lower education. However, education does not affect importantly husband's housework times.
Note there is a positive correlation between housework and the presence of children in the home (see Table 2 ). Although the question on housework explicitly excludes child care time, it is unlikely that respondents deducted from the total time spent on housework some additional work created by children, such as extra laundry, cooking and cleaning (Hersch and Stratton, 1996) . To account for this effect, we include three variables indicating the number of sons/daughters under age 3, aged 4-14 and aged 15 or more.
Finally, since external household help (hired or provided by relatives) can substitute the time each spouse spends in domestic work, a dummy for this situation has been included.
Regional differences in housework times are controlled for through another dummy variable indicating whether the couple resides in the South of Spain or not.
There are several variables which do not appear in our final model though they were initially included. Among these are the occupation or the degree of the individual's responsibility at work. We found the effects of these variables to be insignificant in our initial specification of the model. Since the addition of each variable reduces the sample size due to missing values, we decided to exclude them from the analysis without compromising the integrity of our theoretical framework.
ECONOMETRIC MODEL

A bivariate model
Let the data observed for household i be {(h wi , h hi , x wi , x hi )} , i = 1, ...N, where h ji = 0, 1, 2, ..., j = w, h, denote the number of hours spent on housework by the wife and the husband, respectively, and x ji is a (k j × 1) vector of explanatory variables, including the intercept. Note that housework hours can be described in terms of count data processes, i.e. non-negative integer values. Furthermore, if there is evidence that the hours of housework performed by the wife and the husband are jointly determined, a bivariate count data process is needed to characterize the couple's housework allocation.
Estimation of multivariate count data processes is not usual in applied economic litera- In this paper, we specify a bivariate negative binomial model given that, on the one hand, it allows a much more flexible approximation to overdispersion and, on the other, it nests previous distributions. Recent applications of multivariate negative binomial are presented in Gurmu and Elder (2000) who develop a semiparametric estimation method for multivariate models of health care utilization; Miles (2001) models the number of purchases of different sorts of bread using a trivariate negative binomial specification; and Bauer et al. (1999) analyze workplace accidents using bivariate count data models.
Before considering the estimation of the bivariate model, we tested the correlation between h wi and h hi . In order to test for zero correlation between the counts, we implemented the conditional moment test proposed by Cameron and Trivedi (1993) which is based on the idea that a joint probability distribution function factorizes into a product of its marginal distributions which, in turn, can be expressed as orthogonal polynomial sequences. The test of independence requires to test for zero correlation between all pairs of orthonormal polynomials. The results in Table 3 show that zero interdependence can be rejected at a 5 % significance level.
Insert Table 3 To model the bivariate probability distribution of male and female housework times, we follow the specifications developed by Arbous and Kerrich (1951) and Marshall and Olkin (1990) . Consider that the dependent count variables are Poisson distributed, with respective
where u i denotes the unobserved heterogeneity component that generalizes the Poisson distribution to allow for overdispersion. Assuming u i is gamma distributed with shape parameter α and scale parameter τ = 1, it can be shown that the mixture bivariate density has negative binomial marginal distributions and a joint distribution given by
Parametrization of these models follows what is usual in empirical literature, by assuming, Table 4 .
Estimation results
In order to evaluate the predictive capacity of the model, in Figure 2 we compare the marginal probability estimates of husbands' and wives' housework times based on the bivariate negative binomial specification with the sample frequencies of counts (see e.g. Gurmu and Trivedi, 1996 and Deb and Trivedi, 1997). We observe that the model reproduces the original data rather well, though the prediction is better for wives' times than for husbands'.
Insert Figure 2 Note that male housework marginal probabilities are much more concentrated to the left than those corresponding to women. Thus, the model predicts that the probability of finding a husband working zero hours at home is about 4.5 times higher than the probability of finding a wife in the same circumstance, when ignoring interrelations between spouses.
In Table 4 we present the coefficient estimates. Overall, the signs and significance of these marginal effects are consistent with other studies. In this sense, we find that there are not many significant variables -other than labor market conditions -explaining husbands' housework time. As regards wives, the educational level and the presence of children seem to be important factors in determining the amount of time devoted to domestic tasks.
Insert Table 4 Discussing particular estimates, observe, first, the incidence of educational level in the time spent on domestic activities. These coefficients highlight the lack of symmetry between male and female housework structures. Estimations show that the lower the wife's educational level, the higher her housework and the lower the housework provided by her husband. In addition, the lower the husband's educational level the higher the amount of wife's housework. Therefore, this suggests that the more egalitarian housework situation that could be expected in more educated couples should come via a reduction in wives'
housework. Also, this result emphasizes the relevance of spouses' education in the achievement of a more egalitarian situation at the home.
There is a negative age effect on husbands' housework and a positive effect on wives' which are consistent with the theoretical pattern of generational change in which sex roles tend to dissolve. Nonetheless, the insignificant effect of this variable suggests that this generational change remains unimportant in our Spanish sample. We also tested for non-linear effects through the inclusion of a quadratic term and different dummy variables for age-groups.
The estimates were insignificant in all cases.
As expected, there is an inverse relation between labor market outcomes -working hours per day and hourly wage -and the allocation of hours to domestic activities. Considering these variables separately, the increase in working hours per day has a slightly higher negative effect for husbands' than for wives. Observe that neither the husband nor the wife are significantly affected by their spouse's paid labor hours, though the effect of this variable is positive in both cases.
In addition, own wage shows a convex relationship indicating that male and female housework hours first decrease with wage and then increase. Notice that, unexpectedly, coefficients are similar for men and women. Estimations, however, reveal that spouses' housework times are not responsive to their partners' earnings, which is consistent with previous findings in literature (Maasen and Groot, 1996).
Children have a strong effect on wives' housework. In particular, the presence of preschool children and children aged 15 or more increase significantly the time wives spend on housework. Consistently with other studies (e.g. Kooreman and Kapteyn, 1987), we do not obtain a significant effect of these variables on husbands' housework. These findings suggest that wives are the ones who afford extra domestic tasks -other than specific child caregenerated by children. Therefore, the presence of children means a more unequal division of household labor between partners. Finally, we observe that residing in the South of the country (Andalusia) does not have a significant effect on men's housework time, but it leads to significant reductions in female housework time. Regional differences are likely to reflect cultural and attitudinal differences that are difficult to identify in this context.
In the next section, we study the possible reasons behind the unbalanced situation of men and women in the housework allocation process.
GENDER EFFECTS ON HOUSEWORK ALLOCATION
What is the probability of an egalitarian distribution of housework between spouses? Are the wife's characteristics those that define the unbalanced distribution of housework duties?
Or are they the consequence of social patterns or cultural habits, which are reflected in the value household members give to the wife's observable characteristics? In this section, we will suggest some answers to these questions by studying to what extent eliminating the sources of gender differences would generate role-changes towards a more egalitarian distribution of housework between spouses.
First, let us consider the predicted unconditional bivariate distribution of wives' and husbands' housework hours based on the negative binomial model estimated in the last section, presented in Table 5 . Predictions are computed as the sample mean of conditional probabilities in each cell, that is,
whereλ wi = exp(x 0 wiβw ),λ hi = exp(x 0 hiβh ) are the estimated conditional means of wives' and husbands' housework times, respectively, andβ w ,β h andα are the maximum likelihood coefficient estimates. We will call this prediction the original scenario.
Insert Table 5 The results in Table 5 are fairly supportive of the unequal situation of men and women in our sample. Observe, first, that the probability accumulated below the diagonal is much higher than the probability above the diagonal. In particular, the probability of finding a couple where the wife bears most of housework is about five times the probability of finding the opposite situation. A second interesting finding is that 80 percent of husbands devote between 0 to 2 hours per day to housework. In contrast, we should add housework up to 5 hours per day for wives to accumulate the same marginal probability.
We also predict that the probability of spouses halving their housework, i.e. the cumulative probability at the main diagonal of Table 5 , is 0.14. The probability of an egalitarian housework distribution reaches its mode at very low housework hours, between 1 and 2 hours a day. This is of concern because emphasizes that couples are more prone to halve domestic work in households where the total burden of housework to be performed is rel-atively low. But when this burden increases, it is the women who bear most of it. This result coincides with what is observed for other countries (Widmalm, 1998) .
Given that our interest focuses on identifying the reasons behind this asymmetric housework allocation within couples, we carry out an empirical exercise that is in the spirit of Oaxaca (1973)-Blinder (1973) decomposition. Our calculations, however, account for the idiosyncratic nature of housework data by analyzing the probability distribution of counts (see Belman and Heywood; 1990 ).
According to Oaxaca-Blinder methodology, we could distinguish two broad sources of gender differences in housework allocation: that due to differences in measured characteristics (education, labor market conditions, etc.) and the other related to the different weights assigned to these characteristics in the couple's decision-making process (different wives' and husbands' coefficient estimates). When studying male-female wage differentials, these weights are associated to the price the market pays for men's and women's human capital endowments. In our context, the coefficient estimates can be understood as the value that household members assign to wife's and husband's characteristics in the housework allocation process. For that reason, we will refer to them as domestic prices.
To approximate the contribution of spouses' measured characteristics to the housework allocation, assume that husbands have the same characteristics as their wives. In this case, the bivariate distribution of male and female housework can be estimated as
whereλ wi = exp(x 0 wiβw ),λ w hi = exp(x 0 wiβh ) are predicted using wives' characteristics but leaving the domestic prices,β w andβ h , unchanged. The prediction in this counterfactual scenario is presented in Table 6 .
Insert Table 6 The changes in the distribution of domestic labor are in the direction of a more egalitarian distribution. Note, however, that predicted probabilities in this hypothetical scenario are very similar to those corresponding to the original scenario. This suggests that the difference in spouses' observable characteristics are not the prime explanation for the unequal allocation of domestic work within two-earner couples. Indeed, this finding may not be surprising given that wives and husbands in our sample are allowed to differ only in terms of labor conditions and education and even in some of these aspects -e.g. education -discrepancies are moderate (see Table 2 ). Nonetheless, this result reveals the first interesting fact of our counterfactual exercise: given the actual structure of housework allocation, the approximation of men and women in terms of education and labor market conditions would not necessarily equalize them in the home. Therefore, the inference is that some further set of variables, such as norms, values and other sociological and psychological processes, must be generating the asymmetry in housework allocation between men and women.
Consider now the effect of domestic prices. In this case, we compute the joint probability of spouses' housework times by assuming husbands and wives are similar not only in their observable characteristics but also in the way these characteristics are valued in the housework allocation process. In this case, the predicted probabilities are obtained from
whereλ w hi = exp(x 0 wiβh ), i.e. we attribute wife's measured characteristics and husband's coefficient estimates to both spouses 1 . Coefficient estimates imputed to wivesβ h except in the parameter corresponding to the dummy variable "Answered by spouse" that we have left unchanged. Table 7 displays predictions for this new scenario. In contrast to the previous hypothetical situation, now the probability distribution has changed significantly with respect to the original scenario.
Insert Table 7 A striking fact from Table 7 is the remarkable increase in the probability of halving housework between spouses. In addition, the off-diagonal probabilities are much more uniformly distributed, meaning a similar probability of finding a man or a women bearing most of housework burden. For the marginal distribution of housework, we find that the 1β w equalsβ h except in the coefficient corresponding to the dummy variable "Answered by spouse" that we have left unchanged. probability of high counts has diminished, in particular there is a transicion of couples from higher counts to cells corresponding to 0, 1 or 2 housework hours per day. These movements suggest an increase in couples' leisure.
In order to characterize the three scenarios discussed in the last paragraph, Table 8 presents three summary statistics. The first row displays the cumulative probability of spouses halving housework, i.e. the sum of the main diagonal elements of Tables 5, 6 and 7 above,
The second row shows the probability that the wife bears most of housework, i.e. 2, 3 . Finally, the probability that the husband bears more housework than his wife, i.e. the sum over the upper diagonal of distribution P {f<m} c P t (f, m), t = 1, 2, 3 is presented in the third row. The last column of Table 8 displays the difference between the hypothetical distributions (3) and (4). We call this differential the "gender effect" as far as it accounts for the unequal treatment, in terms of housework allocation, of wives and husbands equally endowed.
In Table 9 we reproduce the same statistics above but considering a more flexible conception of an egalitarian allocation of housework. In this case, we add spouses whose housework time differs in at most one hour from those who halve domestic work.
Insert Table 8 and Table 9 The basic result from these tables is that eliminating differences in domestic prices would move couples towards a more egalitarian distribution of housework. In other words, social pattern or cultural habits are those prevailing in the asymmetric distribution of housework within two-earner couples.
Finally, the role-changes towards a more egalitarian situation are illustrated in Figure 3, where we plot the sum of the diagonal probabilities in the three different scenarios we have discussed.
Insert Figure 3 From this figure, the increase in the probability of halving domestic duties between spouses after equalizing the domestic prices becomes clear.
To summarize, if we introduce fairness considerations by making spouses value women's characteristics in the same way as men's characteristics, then couples will tend, on the one hand, to increase the probability of equally sharing housework and, on the other hand, to increase leisure as a consequence of an overall reduction in the time allocated to housework.
CONCLUDING REMARKS
The evidence generally found in previous studies supports the persistence of gender inequalities in housework allocation. In this paper, an attempt is made to determine which part of this inequality comes from the unequal endowments (labor conditions and education) of spouses and which part might be attributable to the unequal treatment of men and women at home in a sample of Spanish two-earner couples. The novelty of this paper is that we analyzed the whole distribution of housework time assuming decisions are interdependent, therefore our approach allows a deeper insight into the housework allocation process of spouses.
Evidence obtained suggests that even when there is near-equality in the spouses' employment statuses and educational attainments, the outcomes are far from equality in domestic work. The main force that moves couples towards a more egalitarian allocation of housework is the equalization of spouses' domestic prices, i.e. the equalization of the weights attached to wives' and husbands' observable characteristics in the time-allocation decision process. This result is consistent with previous findings in literature claiming that the habitual patterns of gender-differentiated activity at home are mainly the result of gender identities.
Clearly our approach has some drawbacks, given that it only addresses the issue of gender differences in housework allocation in terms of couples' measured characteristics. Differences in the distribution of unmeasured characteristics of wives relative to husbands could still have an impact on the observed asymmetric allocation of domestic work. For instance, it is possible that unmeasured group differences in productivity may explain part of the gender effect. Furthermore, we have only focused on differences in housework allocation, in terms of time spent on these activities. Undoubtedly, gender-segregation of domestic tasks are another important source of inequality between men and women at home. These are important topics that requires further research in the Spanish case, and that clearly depends on the data available.
Despite the possible limitations of our analysis, the results raise some interesting issues for reflection. We find that convergence of Spanish men and women in the labor market are not accompanied by equal changes in the home. Given that increases in male housework time do not compensate for women's increases in paid labor, a realistic equalizing public policy should be oriented towards lowering the contribution of women's domestic labor. In this sense, favoring substitution of wives' time in household production by market domestic services, through reductions in tax payments related to the incorporation of this external help, would be an accurate option.
Undoubtedly, policies targeting gender-discriminatory attitudes by means of educational or affirmative action policies are most desirable. But that is a long-run process the benefits of which will be appreciable by future generations. Gender effects on Equal Allocation of Housework Hours (3) (1)
